A virus, designated as beet necrotic yellow vein virus (BNYVV), was isolated from sugar beet plants affected with rizomania disease. The virus was transmitted through the soil and by sap inoculation, but not by the aphids, Myzus persicae and Aulacorthum solani. Of 84 species of plants belonging to 16 families inoculated by sap, 15 of 17 species belonging to Chenopodiaceae, Tetragonia expansa and Gomphrena globosa plants became infected with the virus. The virus tended to be restricted to the inoculated leaves of all host plants, but sugar beet, spinach, and Beta macrocarpa plants occasionally became infected systemically. The thermal inactivation point of the virus was between 65 and 70C, the dilution end point was 10-4, and the infectivity was retained for 5 days at 20C or for 8 days at 4C. BNYVV particles (isolate YS) had a diameter of about 20nm and three peaks of length distribution at 95-110nm, 255-270nm, and 370-390nm. The virus was partially purified by organic-solvent clarification and polyethylene glycol precipitation. An antiserum to BNYVV had a titer of 1/1,024 in ring precipitin tests. In agar gel-diffusion tests, a band of precipitation was produced between the virus and its antiserum. BNYVV did not serologically relate to soil-borne wheat mosaic virus, tobacco rattle virus, and tobacco mosaic virus. Rizomania of sugar beet has been observed in Italy since the mid 1950's2). Canova5) indicated that two viruses, tentatively named virus A and virus B, were isolated from sugar beet plants affected with rizomania. He considered that rizomania appeared to be caused by infection with P. betae and virus A. Virus A appeared to be transmitted by P. betae, and virus B was a strain of tobacco necrosis virus which is transmitted by Olpidium hrassicae (Wor.) Dang5).
Freund's incomplete adjuvant and injected intramuscularly into a rabbit 3 times at 10 day intervals.
Fourteen days after intramuscular injection, 2ml of virus preparation were injected intravenously.
The rabbit was bled 16 days after the last injection. The ring precipitin and the agar gel-diffusion tests were used for serological reactions.
The medium for gel-diffusion tests consisted of 1% Special Agar A (Wako) containing 0.85% NaCl and 0.05% NaN3. Reaction plates were incubated at 25C for 48hr.
Results

Detection of virus from rizomania-affected plants
The symptoms in rizomania-affected plants were similar to those described by Masuda et al.15) and Kanzawa and Ui12) . When sugar beet seedlings were grown in infested soils in a greenhouse, the plants grew poorly, and soon showed signs of nutritional dificiencies, especially of magnesium and nitrogen. Such plants were stunted and the leaves became yellowed and distorted. indicating that electron microscopy is more reliable than inoculation tests for the rapid detection of BNYVV in the roots. Similar particles were also detected from the sap of artificially infected leaves of spinach, B. macrocarpa, C. amaranticolor, C. quinoa, C. capitatum, T expansa, and other hosts.
The particles of BNYVV were about 20nm in diameter and had a central canal (Pl. 6). The length distribution of 806 particles is shown in Fig. 1 . The virus showed three peaks of length distribution.
Most particles were 95-110nm, whereas other peaks were at 255-270 and 370-390nm.
The length of virus particles concentrated by the PEG was longer than that found with leaf dip preparations, presumably due to end-to-end aggregation. Previously, we indicated that there may be a close relation between the infection of BNYVV and the prevalence of P. betae in the rootlets of rizomania-affected sugar beet plants19). When sugar beet plants were grown in infested soil, the pieces of the roots washed from soils were not only a good source of inoculum, but also the infectivity was associated with the water used to soak the washed roots of plants. When the roots of healthy sugar beet seedlings were inoculated with juice from virus-infected leaves, no infection resulted (Tamada, unpublished data) . Similar results were reported for SBWMV3,6), PMTV10), and barley yellow mosaic virus14), suggesting that P. betae may b e a vector of BNYVV, but further evidence is required.
No serological relationship was found between BNYVV and the other three viruses tested in this experiment.
